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S. Silsby

Testswerernsdeinhigh-speedflightwtitha fi@lterai-rplane
to deteminetheeffee%onthechord.wisepresmmedistrilmtion
resultingfrona tinormotificeiionin thecontourofthewing
uppersurf2ce.

Thecontourmodificationccmsiwbedintheadditionofa
fsiredbti~ewittaa nax!mrmdepthof0.13percentchord,extending
approximatelyfrom3’5to 77pementchord.Chordwisepresmre
d<.stributlonewereobtainedontheorigbmlandmodiftedcontours
overa rangeofflightMachnumbersfrom0.55to 0.75.

Thetestsshowedthatthethen.~invim:contourhada leago
effectonthepressuredistributionwhenthecriticalMachnwd)er
ms exceeded.The Critical Machmmber ofthemodifiedcontour
%isabout0.01lowerthanthatoftheoriginalcontour.

In a numberofflt~.t

I’NZR02XKWION

investigationschord-mlsepressure
distributionscbtainedonwingsat‘highspeedshcveshownqprecieble
irre~ilaritiesalthou~thewln~sectionappearedreesomhlyfair
endpjmvesmoothpresumedistributionsat lows~eed!s.T22if3
irregularityinpressuretistribu.ti~iskmllevodto resulteither
fmm slightvariationsinvingcontourorfromdistortionofthe
wingcontoursduetaa:rloads,2nEasedinfli~lt.h crderto
obtaininfomtionontheeffectofa chan~e.:acontouvonM@L-
speedpressuretistrib’~tionc:static-pressmemeasuzenentsweremde
in flightona sectionofthewin~ofz fl.@m5areirplsneti_ththe
originalcon-tourmodifiedto includoa fairedb’-il.geofknownsize.
ThetestsweremzdeatlhchnumbersfmnO.55 to 0.75.
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free-stremstaticpr~ssure

freostreamdynamicpressure

()l?- Popressurecoefficient—
\ Qo

free-strea?nMachnumber

localMachnumber

cirplaneliftcoefficient

dlstencealon~chord.fromleadingedbg

orainat~of win~contourfromchor~

deviationofwingcontouz-fromdesi~wl.nccontoLLi-

wing-sectionchord

Subscripts:

min mlntmumvalue

Cr comespo,nclin~to

.

attainmentoflocalvelocityofBound

li,wmui!rus-UtDTESTS

Thetestsweremadeontherightvinsofa fislterairplanezt— —
a stat?..on53percentsemiqmnfromtheplme ofsymnetry.<Sea
fis?. 1.) At thisstetionthewinesectionincludedthem?nmnition
c=pmtmenth~vinsa,doorontheuppermrfacethatqxtended~frorn
Hhout~~to55yorcmtchord.
45to 65pmcontsemiqmn.

&panwfsethedoorcxdmntodfron
‘2estsmro madewt”ihtwodoors,one

conformingtotheoriginalviinGccmtoura’ndtineotfi.c+rincorporating
a bLL1.@,Thedoors>constructedof~lvminumS12.OY&inch thick,
we=eheavilyroinforcedat eachspcmclseendendsecurelyfioltodat
thefrontend.reertothewinqsparstopre.rentdistortionunderheavy J
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air loadsinflight.~neprofj.legofa pertof thewingsection,
witheachof thedoorsinplace,areshowninfi:~s 2. ‘I!ne
Leviationoftheti.ngcontoursfromthedesi~wingcontouris
sh~l i?l fiu_J.lZW 3. Thechangeincontourwasessentiallyequivalent
to theadditionofa fairedbuigewitha m&mum dep+hof0.13per-
centchord,extendingfromabout35to 55percentchord,which
eliminatedthediscontinuit~at theleadingedgeoftheori~.nal
door.

Static-pressuzzemeasur-enentswm.emadeon the‘~ppersuz”faceof
thewtigat 53pedceilt setispanwi’fiflushorificoss~acedat

1about2+e:-cent-chcriiintervalsfrcm27 to50p~rcentchoni.The
yressur~-distributionnee,surenmntsweretakenin divesfrcm
23,000to20,000feeth wklchMachrwn..emf~’omO.>5to0.75wore
o~+~ned.A few testswiththerevisedcartom?weremadeindives
fromemaltitudeof22,000feettoen altitudeof5,000feet.

iZ!YJLTEANTDISCUSSIOXt

Tkechorduisepresmumdistrilmtf.onsfortheuppersurfaceof
the~~ingf~~ 27 to~ perc~ntchordfortheoriginale.ridrevised
wingcontoursareccmpzred~mfi~.me4 at tiesemoflightMachnmdxr
andairplemeliftcoefficient.‘lTnei3caleforthecorrespondinglocal.
Kzchnumbersis sho~mon theri~htofeachplot. ~;hsubcritical
Machnvm?)ersrdninwmprcsmrefo~theori~i=lcontouroccnrrodat
themmfacediucontim.zityat 35percentchord(fig.3);fortie
revisedcontourthepositionofminimmpremuxeat 45percentchord
wa~slightlyaheadofthepositionof themzximumh~i~t ofthe
bulge.As thelhchniu.itmrwasincreasedtothesugarcri%ical.value
of0.70,?rAnimvmp:”essuremovedto42percentchordfortheoriginal
contour,andtobeyon?.50prcentchordfcrtherevisedcontour.
With~bhei- increcmoin supercriticall.kchnumbersto0.75tk
positionofmin+hmmpressuzzeforbothcontourswasbqond 50percent
Cklord.

The differencein thepresswediStrihltiGll ofthotwocontours
wa~p??ticularlymarkedas tkecriticalMachnmbor (localMach
nuber of l.00)waaexceeded.At al’krhnmimr of0.70and.a lift
coefficientofO.lJ_thepressurefortheori@.rm.lcontourwaslower
by about26percent,free-streamdynadcprzwiwlreat40percentchord

-C pressureat
samepcsitionsforthe
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TIIC fczct Ms,t -UN air10SAM Lmyosedinflighthadprac”ttcal~$
no effectscmthecontourof MISdoors,andhencocm tkeresults
showninfigmes4 and5,is indicaklinfigure6 whereyremure
rlistrilutior.s.overtierG-hFiSOdwingcontourme prosen-tedforthe
mmc Kqchnumberendliftcoefficientbutforfreo-~tiemd%mamic
presmrosdifferi~qby a factorofabout2. Thorcm.altsaroprescm.~’d
forsutmriticr.1anflsuporcriticalconditionsandinbc’hhcascm‘ho
presmxrodistributiormat thetwovaluesofdynamicprcssuroWOO)
inflenw’al,wi“thintheferperimntalaccure.cy.‘Jhedfl.emitpraau-u~s
fo~.e:l~h~~toffl~~.tcontitj.onsinfi~~e 4 wereofthGS2Jne
ordw Oflzwgnitudefor_bOtii mntc’lrsandtberaforethochanCein
yreusurodistributionduotomodificationof thewtng contour was
not EIff~ctcd.by airlcw,da.

,
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thecriticalMachnumberthemeasure&changeinpressuredistribution
dueto thechangein contourws considerablygreaterthantlmt
Coqlutoa.As a resultthecriticalMachnumberwouldbe overestimated
whenusingthecomputed.distribution.

C!ONCLUDIN~.REMKRXS

Flight testsmadeona wingsectionofa
indicatedthattheadditionofa fairedbulce

fi@rterairplane
~fltha matiumdepth

of0.13percentchordandextendingfromab&.t35to 55Tercent
chordcauseda largechangeinpressuredistributionwhenthe
criticallkchnumberT.xmexceeded.Thepressureuat a givenchord-
wi.sepositionandforthesameflightconditiondifferedbyasmuch
as 56 percentofthefree-~treamdynamicpressure.Thecritical
MachnwiberofthewingsectionwasdecreasedbyO.01.

ComparisonnearthecritiicalMachnumberofthemeasuredand.
calculatedchan~einpressvredistributionduetothechangein
contourindicatedthatthemeasuredchan~wwasconsiderab~vgreeter
thanthatcomputed.

LangleyMmorialAeronauticalLaboratory
NationalAdvisoryCo?mnitteeforAeronautics

LangleyField,Vs.,AuJust14,19k6
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